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4) HEAT EXCHANGER OF CONSTRUCTION MACHINERY 

7)Abstract: 

ROBLEM TO BE SOLVED: To remarkably increase the cooling 
ficiency of a heat exchanger by a cooling fan formed of propeller 
ns, and enable a low noise operation. 

DLUTION: A mounting surface 25a is formed on a shroud 25 
stalled around the cooling fan 17, and a plurality of air direction 
ates 30 are installed on the installation surface at equal pitch 
iervals in circumferential direction. The air direction plates 30 are 
rmed of the plate bodies curved in arc shape, installed radially on 
e installation surface 25a of the shroud 25, and disposed on the 
jtside of the vane end position of the propeller 20 of the cooling fan 
' to produce a swirl flow by the rotation of the cooling fan 17. The 
nd direction plates develop the function of the static vane disposed 
the extended swirl direction thereof, and effectively collect the 
netic energy of swirl components as a pressure energy to increase a 

atic pressure. A reverse flow prevention member 31 is disposed coaxially with the rotating shaft 18 of the 
>oling fan 17, and the outside diameter of the minimum diameter part at the tip side thereof has at least 
e dimension between the outside diameter of the boss part 19 of the cooling fan 17 and the outside 
ameter of the propeller shaft 20. 
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.AIMS - — 

laim(s)] _ ♦ 

[aim 1 ] In the heat exchange equipment of the construction equipment equipped with 1 or two or more heat 
-hangers and the cooling fan made to generate the cooling air which carries out heat exchange of the interior of this 
it exchanger to flowing fluid Constitute said cooling fan from a propeller fan, and a ring-like shroud is prepared so 
t the periphery of this propeller fan may be surrounded, the wind direction of plurality [ field / which is located in 
downstream of the flow of said cooling air in this shroud ] -- a plate -- the radiation direction - receiving - a 
determined include angle - having - making - equipping - these - each - wind direction - a plate Heat exchange 
jipment of the construction equipment characterized by considering as the configuration made into the configuration 
ich has curvature to the cross section which is located in a periphery side from the wing tip of said propeller fan, and 
ersects perpendicularly with the revolving shaft. 

[aim 2] said - each - wind direction - the heat exchange equipment of the construction equipment according to 
im 1 characterized by constituting a plate from what was bent by an approximate circle arc configuration or the 

lafm3] Heat exchange equipment of the construction equipment according to claim 1 or 2 characterized by 
isidering as the configuration which prepares the antisuckback member which has the magnitude between the outer 
■meter of the boss section of this propeller fan, and a fan outer diameter in the location of the downstream of the flow 
the fluid by said propeller fan. ,.__■_ j 

[aim 4] the wind direction which became an outline truncated-cone configuration at the side which meets said 
) P eller fan of said antisuckback member - the heat exchange equipment of the construction equipment according to 
im 3 characterized by considering as the configuration which forms a field. 

[aim 5] said antisuckback member - said revolving shaft or said wind direction - the heat exchange equipment of 
: construction equipment according to claim 3 or 4 characterized by considering as the configuration connected with 
her of the plates. 



ranslation done.] 
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TAILED DESCRIPTION 



;tailed Description of the Invention] 

2d of the Invention] This invention relates the interior of the heat exchanger containing a radiator to the heat 

hange equipment of the construction equipment for cooling flowing fluid. 

02] 

;scription of the Prior Art] As an example of a construction equipment, there is a hydraulic excavator as shown in 
w , ng 8 . a hydraulic excavator consists of what connected the revolving super-structure 2 possible [ revolution ] on 

base carrier 1 which equipped right and left with the transit means of a track-link type (or wheel mounted). The 
olving super-structure 2 is equipped with the excavation work means 3, and the activity of digging of earth and sand 

will be done by bucket 3 a which constitutes this excavation work means 3. 

03] Transit of a hydraulic excavator, revolution of a revolving super-structure 2, actuation of the excavation work 
ans 3, etc. are performed by a hydraulic motor and the actuator which consists of an oil hydraulic cylinder. For this 
son, the hydraulic pump for supplying a pressure oil to each actuator through a control valve and the engine for 
zing this hydraulic pump are installed in the revolving super-structure 2. These devices are stored in the building 4 
ated in the posterior part side of a revolving super-structure 2. Then, in drawing 9 , the important section 
(figuration in the engine room in which the engine is installed among the internal configurations of a building 4 is 
wn. 

04] In this drawing, the engine 1 1 is installed in the engine room 10, a hydraulic pump connects and illustration is 
pared in this engine 11, although omitted. A radiator 12 is attached to an engine 1 1 and the engine cooling water 
ted by cooling an engine 1 1 in this radiator 12 flows in it. Moreover, besides radiator 12, the oil cooler 13 which 
•Is hydraulic oil is formed, the capacitor 15 grade of an air-conditioner is prepared in the intercooler 14 and pan 
ich cool the supercharge air to an engine 1 1 further again, and the heat exchanger unit 16 consists of each of these 
ices. The radiator 12 which constitutes the heat-exchanger unit 16, the oil cooler 13, the intercooler 14, and the 
acitor 1 5 are common at the point of making heat exchange perform between this cooling air and fluid by 
mlating cooling air nothing and in the meantime so that each fluid may be poured in the thin tube equipped with a 
although the fluid which circulates the interior, respectively differs from an engine cooling water, hydraulic oil, 
ercharge air, and a refrigerant, respectively. 

05] The heat exchanger unit 16 is substantially arranged by the serial, forms a cooling fan 17, and forms the flow of 
cooling air which passes along each device which constitutes the heat exchanger unit 16. In the flow of the cooling 
by this cooling fan 17, it is arranged sequentially from the upstream in order of the intercooler 14 and the capacitor 
the oil cooler 13, and the radiator 12. In addition, it is not limited in order of the array which not only this but 1 or 
> or more heat exchangers which have a radiator at least were consisted of as a configuration of a heat-exchanger 
t, and was mentioned above, either. 

06] It consists of a propeller fan, the boss section 19 is attached in that revolving shaft 18, the propeller 20 of two or 
re sheets was implanted in the peripheral face of this boss section 19, and the cooling fan 17 has extended in the 
ial A cooling fan 17 constitutes an axial flow fan. And the power taken out from the crankshaft 21 of an engine 1 1 
ransmitted by the revolving shaft 18 through a fan belt 22. A fan belt 22 is wound and formed between the pulley 23 
;d to the revolving shaft 18, and the pulley 24 fixed to the crankshaft 21. Furthermore, as it juts out of the radiator 
located in the lowest style side, the shroud 25 is attached, and the point became ring-like and has enclosed the 
•ling fan 17. And he is trying for there to be no clearance between the outer diameter of a cooling fan 17, and a 
oud 25 as much as possible. Furthermore, the point of a shroud 25 is equipped with the fan guard 26 who consists 
back part of the propeller 20 of a cooling fan 17 of wrap gauze etc. 
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obiem(s) to be Solved by the Inventionf^ the way, the device of the radiator 12 gfte which constitutes the heat- 
;hanger unit 16 has a fin and a tube in the passage of cooling air, and as a result of circulating so that it may pass 
ng the clearance between in the meantime, at the time of circulation of cooling air, pressure loss will produce a 
)ling fan 17. And in the near location of this cooling fan 17, the back flow which was shown in drawing _9 by the 
ow head S and which was shown by the arrow head R in use occurs. That is, by the part of the boss section 19, 
lough a cooling fan 17 constitutes an axial flow fan, since Mainstream S is not fully formed, the space m the 
Anstream of this boss section 19 will be in a negative pressure condition, and flow will come to flow backwards 
/ards this negative pressure section from the back side of a cooling fan 17. Thus, when back flow R arises, the 

lowing troubles will arise. ...,»„• e , ^ 

>08] First since back flow R crosses a cooling fan 17 to an opposite direction with Mainstream b, the loud noise 
led the so-called whizzing sound will generate it. And after this back flow R once flows to the downstream of a 
)ling fan 17 since Mainstream S is joined, the flow rate of the cooling air which passes along the heat exchanger 
t 1 6 will decrease by the surroundings lump of this back flow R. Furthermore, Mainstream S serves as flowing 
hich was limited near the wing tip of the propeller 20 which constitutes a cooling fan 17 ], and although this cooling 
1 17 is originally an axial flow fan, it makes the flow of cooling air circulate in the radiation direction like a 
ltrifugal fan. Consequently, Mainstream S will have a swing speed and will be inclined by the flow distribution 
ich flowed out of the cooling fan 17 of a parenthesis. Therefore, dispersion in the rate of flow is in the flow of the 
which passes the fan guard 26, and there is also a trouble that the noise in the part used as the maximum rate of flow 

;omes very high. . 
)09] From the above thing, while controlling a back flow [ / near the boss section of a cooling fan ] to JP,8- 
41 19,A, the method which collects the energy of big revolution flow is proposed, for example. That is, it is 
isidering as the configuration which prepares a flow guide in the location which passed the cooling fan for the 
iphery of a cooling fan in the wrap shroud, and forms the background inside a flow guide further. The flow guide by 
s well-known technique has extended the plate surface in the parallel direction to the revolving shaft of a cooling 
i and, moreover, has entered even inside the cooling fan. Although until can collect parts for the dynamic pressure 
t by revolution flow, the amount of ventilation in a heat exchanger can be made [ many ] and the cooling effect can 
heightened to some extent with this configuration, in addition, it not only cannot fully aim at reduction of the loss 
sr rotation of a cooling fan, but the remarkable dissatisfaction remains in respect of the noise-reduction 
cctivcncss 

)10] The place which this invention is made in view of the above point, and is made into the purpose is for the 

jling fan which consists of propeller fans to raise the cooling effectiveness of a heat exchanger remarkably, and offer 

: heat exchange equipment in which low noise operation is possible. 

eans for Solving the Problem] In order to attain the purpose mentioned above, this invention 1 or two or more heat 
changers, Are heat exchange equipment of the construction equipment equipped with the cooling fan made to 
aerate the cooling air which carries out heat exchange of the interior of this heat exchanger to flowing fluid, and said 
jling fan is constituted from a propeller fan. A ring-like shroud is prepared so that the periphery of this propeller fan 
y be surrounded, the wind direction of plurality [ field / which is located in the downstream of the flow of said 
•>ling air in this shroud ] - a plate - the radiation direction ~ receiving - a predetermined include angle - having - 
king - equipping ~ these - each ~ wind direction ~ a plate It is characterized [ the ] by considering as the 
^figuration made into the configuration which has curvature to the cross section which is located in a periphery side 
m the wing tip of said propeller fan, and intersects perpendicularly with the revolving shaft. 

)12] here - wind direction - it is desirable to make it curve as a configuration of a plate, so that it may become an 
oroximate circle arc configuration or the patagium. Moreover, if the antisuckback member which has the magnitude 
rween the outer diameter of the boss section of this propeller fan and a fan outer diameter is prepared in the location 
the downstream of the flow of the fluid by the propeller fan, it will become very effective to generating of a back 
w and the wind direction which became an outline truncated-cone configuration at the side which meets the 
>peller fan of an antisuckback member -- formation of a field promotes static pressure-ization of the flow of cooling 
more, such wind direction - the wind direction which equipped the revolving shaft or shroud of a cooling fan with 
! antisuckback member which has a field - the configuration connected with a plate - then, it is good. 

ilbodiment of the Invention] Hereafter, the gestalt of operation of this invention is explained based on a drawing, 
st, as for the gestalt of operation of the 1st of this invention, drawing 5 , drawing 6 , and drawing 7 , drawing j, 

p://www4.ipdl.jpo.go.jp/cgi-bin/tran_web_cgi_ejje 8/1 1/2004 



Page 3 of 5 

u/or drawing 4 show the gestalt of the ft the 4th operation of this invention, re^^^vely. In addition, in these 
wings since there is no difference according to that the conventional technique me^ned above explained the 
lfiguration of a heat exchanger unit and cooling-fan itself and rank, it is the same as the conventional technique, or 
)ut an equal component, the same sign is attached and the detailed explanation is omitted. 

114] drawing 1 and drawing 2 which ** and show the gestalt of operation of the 1st of this invention - setting -- 30 - 
ind direction -- it is a plate, clamp-face 25a which the side which meets the heat exchanger unit 16 in the shroud 25 
pared in the perimeter of a cooling fan 17 so that clearly also from drawing.! made the field of the opposite side 
end and became ring-like - forming - wind direction - the plate 30 is attached to this clamp-face 25a two or more 
king at intervals of pitches [ circumferencial direction ]. this wind direction -- the plate 30 is arranged in the location 
.vhich slight spacing was kept on the outside [ end position / of the propeller 20 with which consists of a board 
ich curved in the radii configuration, and it is equipped in the radiation direction to clamp-face 25a of a shroud 25 

I which constitutes a cooling fan 17 / aerofoil ], as shown in drawing ! . And to the cross section which intersects 
pendicularly with the revolving shaft 18 of a cooling fan 17, it is not prepared in the straight radiation direction, but 
3 arranged so that it may change into the condition of having leaned the degree of predetermined angle towards the 
gential direction and may curve, and wind direction - if a plate 30 is seen from the location just behind the location 
a cooling fan 1 7 and the flow of cooling air ~ the time of making the hand of cut of a cooling fan 1 7 into the 
ection of an arrow head, as it has been arranged immediately in the location of the upstream and was shown in 
lW j ng 2 of a cooling fan 17 - wind direction - the inclination direction of a plate 30 forms the passage turned to in 

direction of a production of this direction of an arrow head, although [ therefore, ] it is the bucket which the 
•peller 20 in a cooling fan 17 rotates - receiving - wind direction - a plate 30 functions as a stationary blade which 

istitutes the extension of this bucket. . 

)15] Moreover all over drawing, 31 is an antisuckback member, and this antisuckback member 31 is the revolving 
ift 18 and the same axle of a cooling fan 17, and is arranged from the propeller 20 at the location of the upstream, 
d it consists of a thing of a truncated-cone configuration, and is equipped by changing outside 3 1 a of the 
isuckback member 31 into the condition that the narrow diameter portion turned to the cooling-fan 17 side. The 
;er diameter of the minimum diameter by the side of the tip in this antisuckback member 3 1 is larger than the outer 
meter of the boss section 19 of a cooling fan 17 at least, and, moreover, has a dimension smaller than the outer 
meter of a propeller 20. And peripheral face 31a is major-diameter-ized towards the direction estranged from a 
sling fan 17 the wind direction which fixed to the shroud 25 in order to have avoided that the load to a revolving 
ift 18 increased although especially the outer-diameter dimension of that overall diameter section was not specified 
,en this antisuckback member 31 was fixed to a revolving shaft 18 - the periphery edge of the overall diameter 
•tion which is in the location distant from that cooling fan 17 when connecting and fixing at the end face of a plate 
- wind direction - it is made to make even the location of a plate 30 extend in order to lead so that it may come out 
a cooling fan 17 to have made the antisuckback member 31 into the truncated-cone configuration here, the flow of 
air which is in the revolution condition may be turned in the direction of a path and the depth may be made to 
jand continuously - it is - therefore, this peripheral face 31a - the wind direction of a taper configuration ~ it 

ictions as a field. . _ 

)16] If the rotation drive of the cooling fan 17 is carried out, as the arrow head showed to drawing 1 , the flow ot 
Dling air will be formed. The mainstream S to which this cooling air demonstrates the function which flows, that is, 
Dls the heat exchanger unit 16 to pass along an intercooler 14 and a capacitor 15 to an oil cooler 13 and a radiator 12 
formed This mainstream S is an operation of the centrifugal force by rotation of a cooling fan 17, will be greatly 
at by the method of outside, and will flow out of the wing tip of the propeller 20 in this cooling fan 17 in the 
ection of a path. Thus, the flow of the air which flowed out of the cooling fan 17 has the big revolution component 
the hand of cut. the wind direction of appropriate a large number which are alike and demonstrate the function of a 
tionary blade in the extended location of this revolution direction in the location of a cooling fan 17 ~ since the plate 
is arranged in the radial ~ this wind direction - the kinetic energy of the revolution component in the flow of air 

II be effectively recovered by the plate 30 as pressure energy, and, as a result, a static pressure will nse. 

)17] Moreover, since the antisuckback member 31 is formed in the back location from the cooling fan 17, it can 
-vent that the air which flowed out of the cooling fan 17 flows backwards towards the upstream of a cooling fan 17. 
though the pressure of the space of the part which the boss section 19 has faced the center-of-rotation section of this 
oling fan 17, and the boss section 19 overlooks in the upstream of a cooling fan 17 although Mainstream S is 
lainly formed near the wing tip of a cooling fan 17 declines Since the antisuckback member 31 is larger than the 
ter diameter of the boss section 19, it can be prevented that the back flow which does not contribute to cooling of the 
at exchanger unit 16 at all arises towards the space used as negative pressure. 
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H8] And since peripheral face 31a of t^^ntisuckback member 31 has become ta^feke, the mean velocity of the 
w by which the air which flows along WTO this peripheral face 31a turns only a palWr the effectiveness of a 
fuser (breadth passage) to be acquired and to expand the effective depth in the direction of a path will be slowed 
ATI Consequently, the rise of a static pressure is achieved further. 

)19] as mentioned above, wind direction -- since high static pressure-ization by operation of peripheral face 31a of 
shape of a taper of a plate 30 and the antisuckback member 31 is attained, when rotating a cooling fan 17 at the 
ne rotational frequency as compared with the case where they are not prepared, the flow rate of the cooling air 
ich passes the heat exchanger unit 16 will increase. And the flow rate of Mainstream S can be further increased from 
: ability to prevent that the back flow which the mainstream S which passes the heat exchanger unit 16 in this way is 
opposite direction, and does not contribute to the cooling occurs. Therefore, the cooling effect over the heat 
;hanger unit 16 will be heightened. Moreover, even if it reduces the rotational frequency of a cooling fan 17, while 
ng able to pass now the cooling air of the same flow rate and being able to control the consumption of energy, 
luction of the fan noise is achieved, and wind direction -- since the rate of flow of the cooling air which passes a 
te 30 will fall, reduction of the whizzing sound by rotation of a cooling fan 17 etc. is achieved, and low noise 
oration of a cooling fan 1 7 is attained. ******* **** 

120] furthermore wind direction -- a plate 30 -- the back side of a coolmg fan 17 -- turning -- ing -- 

reover -- this wind direction -- since the heel of the antisuckback member 31 is connected with the plate 30 -- these 
id direction -- a plate 30 and the antisuckback member 31 demonstrate the function as a wrap fan guard for a 
jling fan 17. Therefore, since the noise generated in case it becomes unnecessary to equip with the fan guard who 
isists of gauze separately, and components mark are reduced as a result and a fan guard is passed is not produced, 
ler it will become still more desirable also from on the cure against the noise. 

)2 1] here in drawing 3 although clamp-face 25a of a shroud 25 had become a circular face configuration, it was 
)wn in drawing 4 - as -- clamp-face 125a of a shroud 124 - almost --**-- if constituted from a field which starts 
mediately - wind direction -- since the connection section to clamp-face 125a of a plate 130 can be made linear -- 
ad direction - the configuration of a plate 130 can be simplified and the manufacture becomes easy. 
)22] Next, drawing 5 shows the gestalt of operation of the 2nd of this invention, and constitutes the antisuckback 
mber 231 from a sheet metal disk in the gestalt of this operation. And the outer-diameter dimension of this 
isuckback member 231 is smaller than that wing tip more greatly than the outer diameter of the boss section 19 of a 
jling fan 17. in this case, the fan guard 232 - wind direction - as it builds between a plate 30 and the antisuckback 
mber 23 1 , it is equipped. In addition, about members other than these, with the gestalt of the 1 st operation 
;ntioned above, since it was substantially the same, the same sign was given [ member / same ] to drawing j, . Thus, 

0 by constituting the antisuckback in static-pressure-izing by the energy absorption of the revolution component of 
flow according to rotation of a cooling fan 17 like the gestalt of the 1st operation mentioned above and the about 19 

ss section prepared in the cooling fan 17 is planned, and increase of the amount of circulation and the reduction in 
: noise of cooling air are attained. 

)23] Furthermore, by making larger than that of flange 342b of the opposite side the outer diameter of flange 342a 
; ated in this cooling-fan 17 side among the pulleys 342 with which the revolving shaft 18 of a cooling fan 17 was 
aipped as shown in drawing 6 , it can also constitute so that the function as an antisuckback member may be 
nonsuited Therefore, the outer-diameter dimension of this flange 342a is made smaller than a wing tip more 
;atly than the outer diameter of the boss section 19 of a cooling fan 17. Thus, also by constituting, the almost same 
eration effectiveness as the gestalt of the 1st operation is acquired. And since it becomes unnecessary to equip with 
antisuckback member separately, simplification of a configuration and reduction of components mark are achieved. 
)24] in addition, this invention - setting ~ wind direction -- it has the description by forming a plate 30 at the point 
increasing the flow rate of the cooling air which aims at and has the rise of a static pressure by rotation of a cooling 

1 17 by collecting the kinetic energy of the revolution component by the side of the back of this cooling fan 17 as 
;ssure energy, and passes through the inside of the heat exchanger unit 16 at the time of rotation of a cooling fan 17. 
erefore, as shown in drawing 7 , even if it does not prepare an antisuckback member, a certain amount of purpose 

i be attained. 
)25] 

ffect of the Invention] Since this invention was constituted as mentioned above, the cooling fan which consists of 
speller fans raises the cooling effectiveness of a heat exchanger remarkably, and effectiveness, like low noise 
eration is attained is done so. 
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:SCRIPTION OF DRAWINGS 



ief Description of the Drawings] 

rawing 1] It is the side elevation of the heat exchange equipment in which the gestalt of operation of the 1st ot this 
ention is shown. 

rawing 21 It is the top view which looked at the cooling fan of drawing 1 from the engine side. 
rawing 31 It is the perspective view expanding and showing the important section of drawing 2 . 
-awing 41 It is the perspective view showing the modification of drawing 3 . 

rawing 51 It is the side elevation of the heat exchange equipment in which the gestalt of operation of the 2nd of this 

ention is shown. - 

rawing 6] It is the side elevation of the heat exchange equipment in which the gestalt of operation of the 3rd ot this 

ention is shown. * . 

rawing 71 It is the side elevation of the heat exchange equipment in which the gestalt of operation of the 4th ot this 

ention is shown. 

rawing 8] It is the whole hydraulic-excavator external view as a construction equipment. 

rawing 9] It is the side elevation of the heat exchange equipment by the conventional technique. 

ascription of Notations] 

Engine Room 1 1 Engine 

Radiator 13 Oil Cooler 

Intercooler 15 Capacitor 

Heat Exchanger Unit 17 Cooling Fan 

Revolving Shaft 19 Boss Section 

Propeller 25,125 Shroud 

a and 125a Clamp face 30,130 wind direction » plate 
,231 Antisuckback member 31a Peripheral face 
2 Fan Guard 342 Pulley 
2a, 342b Flange 
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5^/1-^ — 9 1 3^ttbtV. $ bf-te^Vv^l 1 

— (om&zzm.&ifrm-t&'f ^99— 5 1 4, $ bt^fc 

yM6S:i^t57^x^i2, ^;^-7l 
3, -fy^^-7i4M^>f>ti5ii *tuWt 

[0005] «as^=y M6(t sutft»^a:?afc 

25 EM Six-ess*, ^5P^r>i 7SrKWT. i^^^- 

V^T. ±8E«36»e>IBfc-0^^ — 9 1 4M3Vf >V 
15, ^;^-7l3, 7^^ i 2(DjiEK:iSg£ 

[0 0 0 6] ftt^yr^l 7fi N ^^777^^4 
35 9. *OBlE**l 8fctt*^«Sl 9*»0#«tfe*tT*5 

1 7|j:i4g7 7V^«^t5 0 ^LT> xy^yi l <D 
^^>^%2 l^b»0aibfc»*Sr7T>"<^b2 2 
40 ^iTSfittl 8fcfi»Sixa ± 5t4oTV^ 0 7 
r h2 2ft (h3^#1 8{c@^b/c:^-y 23i: 

^ ^V^tt2 l {LmfeVst^—}) 2 4 £<D|igKl^[H!bT - 

2^6>5f 5 ttlfJ: 5^LT^7^ F2 53^«tD#rtb 
45 *©^fe«SB»y ^«t*oT»*P7r>l 

TV^^ 0 $b^ N v/a?!? K2 5©4fe«*B^tt, 
z>l 7^o^7 2 0<O«*<BMttSr«5IH<W*36^6>ft 
50 S^T V^f— K2 6d^#$ttTVN-5 0 
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[0 0 0 7] 

hi 6 zmizi-z?^^-* i 2m<om^te. 

iit^o EP*>, ftifl^r vi 7 tetter v^#|/&1- 

[0 0 0 8] i^R^^z VI 7£3E«S<h 

R^v^ofcA/^^r >1 7<DT^fflJ^Sfttbfc±-C, £ 

rtKi^So ^scs^sp^r vi 7 zmj&'r 
flifc«iis*ar.4:fcfta 0 *<z>3gjg:, *«ESttSEi§is6 

ISr^or tic* 9, ^orofta]77>l 7^bSai 

[0 0 0 9] ELhG>£i:3&»&, «*.««W^8-2 5 4 
1 1 9^fR{d{^ ?&4P7t >©#*W3B«»;i:fcttSaS 

®5 v^^* KteSswc, J^ip^r v£ili§bfc£re*c 

[0 0 10] ^^SttKJ:OjftK**T<C$*l,fct>0-e 
S^$^M77^IUoTi^M^W^f 



3r t [c£>£ 0 
[0011] 

[SgM£^^5fca6<^g;] iu3£bfcBft£*£-f S 

±Z*kZ>lfcm7 7>i Sr#x.fcjSS««^3£^ST* 

t\ r<OT p p><7 7 7>^^ltp<J:5lcyv^ 
K«rttH\ ^(Di/^. ? V Kfc::fcH-5SulE?&^ 

15 -e&>£ 0 

[0012] r^-e. jBias©jB*tt uxtt, s&n3fi?g 

[0 0 13] 

30 1 <DmM(DJ&M, MS, 06, B 7 

[0 0 14] Mbx. *^PJco^ l (DmM<D^m^7^-t 
El5.t^BI2{^VNT. 3 0teJ®.rpJ«Xfc£o 02H 
tWb^fti 5^, ?&£P^7- vi 7<z>«fflfcRttfc^^ 
40 7!>F2 5Kl*5rt**3i3k**=y M 6 

5 a Sr^^gb. ®rRl^3 0«r(OSl#®2 5 a fCRjl^ 

ffi3 0Wu H3l»LfcJ: 5{-> RWftl-SftttS 
45 ^7? K2 5CO®#®2 5 afcSfrbTlfc 

i**lRlKS»Six % ^oM77>l 7^:1^5^ 
2 O^ISfif J: 5#HBfc*3V^. ffi^*raPBSr« 
v^fcffi«»c:iB«S*L-cv^5 0 ba>t>. »37 7 >1 7C0 

mtstti 8 kaG9rra»faicsEtbT, jtac»a**rRiK 
50 S»?f)tb5ot?tt4<, *Jfc!frtiK:rRi«-cBrjEA««rt 
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(D&mK&WZtn. HI 2 (c^Lfc J: pfc. ?&gir7 r >i 
7 0(Hlte^^Sr^Si^^^ Lfc^JC jUP^EO 0<D«# 

bTV^ c $goT\ >1 7^iott^^cz-<^ 2 

[0 0 15] 4fc, Hl^czJoV^ 3 1 
£frTV^ 0 tit, ^Kih^#3 10«3 1 att 

5 0 fit, ^JH®3 1 a^M7r>'l 7 36*fe*ilR|'t" 
5;£ftKft#T;^<fbb-CV^ 0 roa?«SE6JhlfBtJ 3 1 

«Ift*3 0<D«ffi»cJgae- H#r5»^. ^O^^t 
>1 7^blK*t^«^fcS*^^<D^»lS3dsja r s3 

«3 0Offi«K:*-ejE«ES*5 J: 5^S 0 2? 

"Cfo!9, «6oTrcD^^lS3 1 a te^r— ^7g*t<DSLlR]ffi 
[0016] fir&y 7>17 SrEJRffiKrT 5 i , m 1 fc 
^fv^^-7i4M^yfyti 5^ 

^£Z>m>bJj<DftmX\ ^*Kl*# < ft^feixT, r 
[Rlt-gKttS-rsr irJc/^So n<D±5fc* ^77^17 
#§r*bTV^ 0 ft977>17<Dfiit% r. 

©JfirRl*3 0*Jfea*ttKilBKStLTV^S©-t?, r<7>JilrR3 

[0017] *fc % ^SP^ z > l 7 J: 9 ^tefiKittig 



^t^iC^S&Sd^^^iX^)^, ^(7)ft5P7 7 >17 <d[h] 
^fiTf5^. ^SSSih^-3 1(1^1 9<£>#^J; 

10 [0 0 18] b^t>, ro^SggSihge«-3 1^113 
.1 a te^—s+VtktZoX^^ZCDX. ^<D^mm3 lal: 

[0 0 19] WJkdJ: o ic, ai«g«3 OXtfasatS&itSB 
W3" l©fw^^S3 1 a<Dttm\z&z>mm&<{k 

6Sraia-#--5^«ttsfctts#*ift"e. ^©»sp^*4-b 

25 h i 6fc^*»Si»**at*feix*r.i:fctt 

5 0 fta)77>l 7<D[IItegfc£teT$ii:Tfc. n 

30 !^®Tt51i:(c45^?>, ^iP^r VI 7©EME*c 

[0 0 2 0] ^ btd N ®fR3^3 0^. ^77>-l 7 (O 
35 ^lia?JiEBSJh«S#3 1 co^^^a5^^^^^ ^ xv^5^T^ 

rtLbm^]«3 oxrrie«B&jtapH-3 i^»sp77>i 

40 KSra»t-*IR»-**i".S«»*>^i;fti^-e. H**f 

[0 0 2 1] r^T% E3(cfcV^li, ^7^K25 

bfc J: 5 Id, v^*=7 9K1 2 4 <Z)li#® 12 5a 
45 *ECA*>Ji*SffiT»*jfti"5i. JRlSl*l 3 0©Bt# 
S125 a^<0*»fiBSriIj|ft«j*t>Ofc-t"5^i:*"C# 
Scot?. AVRI4E1 3 O05«j5£S:1ffilfrfb-e#Tx ^^©^ 

[0 0 2 2] ^{C, H5tt, *&W<D%2<D$m t <Dffim 
50 Sr^-Tt>60T*fcD. r.C0*3SO^ffi(C4oV^T«, i^SK 
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lkm*2 3 l§rS*R«/&*^S/£L-CV^o C 

(o&gmstmi 2 3 1 co^g-tffi^. n^m? r > i ? » 

*^S19©MJ:9*:#<, ^<DSCJ;9/h$< 
^ot'^^ roi^giCte. 7 7>i/- K2 3 2 £rjglfa 
S30 £3!SfeB&Jfc«ttf2 3 1 fc©mfc»Waei-J: 2>f-b 

[0 0 2 3] m 6*c^ L/c J: 5^. J^S^r^ 

1 7 COInltett 1 8 bfc^— y 3 4 2 CO 5 CCO 

?&Sl7r>l 7«Kttlt5 7 7^»3 4 2 a <D*vk 
S\ S*fffilc0 7 7^95 3 4 2 btf)*: ft 5 

3 4 2 a c7)^Thffifl N }§ny 7>17 OsK^gS 1 9 CO 
*»o|li■J:9/^Sv^t,©^:LTV^5 D 

[0 0 2 4] ft*3 % *55S8K*5V^Ttt. JHjp]*3 0 £K 
tf^r. tCiot, ftSP^r^l 7cr>{E]iBK: < £ 9, c^o 
ft97 7^1 7©«*«te33ftSl6iajSB4J'<D3lili^/v 

[H31 

25a 



\ 




20 
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[0 0 2 5] 

05 S«(Z>«*Sr3W-5. 

[H 1 1 ^li^cDjg l 0lS(D^l^ti$Ml© 
[12] Ull <D?&SP^t >Sr^Vi?^fl|36»e>afc5FKBi 

io -efc5o 

[S3] H2<OK«BSrlt^:L : T^-f-<*«HT?*)«. 

[B4] H3(OSEJK«l**-r»aH-CfcS. 

[HI 5] ^W^2c7)^(D^^i-^3S^e<^ 

15 me] *3B«(Ojg 3 (0*JS©?g«IS:^-t1»29SS^(KD 
[H8] 3lnSHnfej: LT©ttEV 9 ^©4fWHIHT? 

20 

[09] ffi*aflffcJ:S!»3SSaHl«>«ffiH"e*>S. 
[«F*©R!3] 

1 0 x>v?y;^A i i ^Lly-Jly 

1 2 7^-^ 1 3 jr^jvp — y 

25 14 -T^^ — 9 15 nv^vf- 

16 jRJftSaciy h 17 ^ip^r^ 

1 8 mte# i 9 

20 ^n-<^ 2 5, 1 2 5 ix* 9 9 K 

2 5 a, 12 5a 3 0, 1 3 0 , ®fRj 
30 <E 

31, 231 ajsiEB&Jtsiw 3ia w~mm 

2 3 2 17 7" >-^f — K 3 4 2 y 

342a, 342b 7 7Vi/gP 



[04] 

125a 



\ 



125 




20 
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[01] 102] 




30 
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[H7] [08] 




(51) Int. CI. 7 aS9JSB# F I (#%) 

// F 2 8 F 9/26 F 2 8 F 9/26 



— A (#%) 3L054 BA04 BB02 
3L065 FA19 



